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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To reduce a feeling of displeasure at the 
time of photographing or monitoring by masking- 
processing a peripheral area on a picture displayed by a 
picture signal generated by a correcting means. 
CONSTITUTION: A mask address generator 15 outputs 
a range to be masked to memory space as mask address 
data. A mask control circuit 14 compares a read-out 
address from a read control circuit 1 2 with the mask 
address data from the generator 1 5, and outputs a 
control signal to control a switch 13. A masking data 
generator 16 outputs the picture data of a masking part, 
and the switch 13 outputs distortion-corrected video 
data or the video data of the output from the generator 
16 on the basis of the control signal from the circuit 14. 
For instance, if the masking data is made the data of a 
pedestal level, a part of the video data becomes black, 
and if it is made the data of the level of an arbitrary 
color, a part of the video data becomes the arbitrary 
color. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

An image storage means is made to memorize the picture signal which is made to carry out 
image formation of the photographic subject image to an image sensor through optical system, 
and is acquired. In image pick-up equipment equipped with an amendment means to amend 
distortion which originates in said optical system by controlling the writing of the image 
information to this image storage means, or read-out Image pick-up equipment characterized by 
having the masking means which carries out masking processing of the boundary region on the 
screen which the picture signal created by said amendment means projected, and changing. 



[Translation done.] 
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* NOTICES* 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the image pick-up equipment which 
carries out the mask of the unnecessary image section displayed by distorted amendment about 
image pick-up equipment. 
[0002] 

[Description of the Prior Art] Since there is aberration in an optical lens, it will become the 
image in which optical strain occur in the photographic subject optical image by which image 
formation is carried out to an image sensor through an optical lens, consequently a video signal 
also has distortion. As optical strain, there are "yarn firewood mold distortion" as shown in 
drawing 1 1 (A), and "slack mold distortion" as shown in drawing 1 1 (B). These distortion is 
distortion in which the image information which should be in the location originally shown by the 
dotted line carries out image formation to a continuous-line location in drawing 1 1 . 
[0003] As amendment processing which amends distortion of the video signal accompanied by 
such optical strain, a video signal is changed into a digital signal, it writes in an image memory, 
and there is processing which amends optical strain on image memory by reading according to 
distortion, and shifting and reading the address. For example, in drawing 12 , if there is no 
distortion by the optical lens, suppose that the image of the shape of a grid which should be 
memorized like a dotted line in an image memory is memorized by optical strain like a continuous 
line. When reading this image data from an image memory, the image data memorized at c points 
by the timing which should read C point similarly in the image data memorized at b points by the 
timing which should read a B point in the image data memorized by the timing which should read 
an A point at a points is read. By carrying out like this, the bent image shown as a continuous 
line is read as an image of the shape of a grid of the origin which does not have distortion shown 
by the dotted line, and optical strain are amended. 

[0004] The example block diagram of a configuration of the conventional image pick-up 
equipment which has this kind of amendment function is shown in drawing 13 . Image formation 
of the photographic subject image is carried out to the image sensors 2, such as CCD, through 
the optical system 1 of an optical lens etc. The image by which image formation is carried out to 
this image sensor 2 contains the above-mentioned optical strain, and is changed into an 
electrical signal with an image sensor 2. Processing predetermined in the image pick-up process 
circuit 3 is performed, and the signal from an image sensor 2 is supplied to A/D converter 4 as a 
video signal. The video signal changed into the digital signal by A/D converter 4 is memorized in 
an image memory 5. The writing and read-out timing of a signal to an image memory 5 are 
controlled by the light control circuit 10 and the lead control circuit 12. The synchronizing signal 
generating (speed signal generator) circuit 9 generates the criteria timing signal of the equipment 
actuation concerned, and supplies it to the timing generator (TG) circuit 8, the image pick-up 
process circuit 3, and the light control circuit 10. The TG circuit 8 sends out the read-out timing 
signal of the direction of a horizontal (H) from the speed signal generator circuit 9, and the 
direction of a perpendicular (V) to an image sensor 2. The light control circuit 10 controls the 
write-in timing to the image memory 5 of the video signal from A/D converter 4. 
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[0005] A microcomputer 1 1 receives signals, such as zoom information (focal distance 
information on a zoom lens) from optical system 1, and controls the lead control circuit 12 that 
the above-mentioned optical strain should be amended based on the amount data of 
amendments stored in the amount ROM 17 of amendments. The amount of amendments of 
amendments which becomes settled beforehand about each part of a screen, for example, the 
amount which becomes settled in the relation between the continuous-line location of drawi ng 
H and a dotted-line location, is stored in the amount ROM 17 of amendments for every service 
condition of a lens. In this way, after interpolation processing is carried out in an interpolation 
circuit 6, the signal read from the image memory 5 by the lead signal outputted from the lead 
control circuit 12 that optical strain should be amended is changed into an analog signal by D/A 
converter 7, and is outputted. The image pick-up equipment with this optical-strain amendment 
function is indicated by JP.4-61 570.A. 
[0006] 

[Problem(s) to be Solved by the Invention] If the video signal acquired by processing of such 
conventional image pick-up equipment is displayed on a monitor, in "slack mold distortion" like 
drawin g 14 (A), the image which does not have distortion like this drawing 14 (B) will be 
displayed. However, since the image information outside this service area is not obtained when 
some images of "spool distortion" as shown in drawing 14 (C) are exposed outside the effective 
image pick-up field of an image sensor, the slash section of image partial drawing 14 outside the 
above-mentioned effective image pick-up field (D) is not displayed on monitor display. Thus, 
since it amends while the image information outside an effective image pick-up field has not 
been obtained, when image formation of some images including distortion is carried out out of an 
effective image pick-up field, some images cannot project on monitor display, but there is a 
problem that the display screen becomes unsightly. 

[0007] Then, the purpose of this invention is to offer the image pick-up equipment from which 
the mask of the parts other than the original image which distortion amendment projects was 
carried out, and the unsightliness of the display screen was removed. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
image pick-up equipment by this invention An image storage means is made to memorize the 
picture signal which is made to carry out image formation of the photographic subject image to 
an image sensor through optical system, and is acquired. In image pick-up equipment equipped 
with an amendment means to amend distortion which originates in said optical system by 
controlling the writing of the image information to this image storage means, or read-out It has 
the masking means which carries out masking processing of the boundary region on the screen 
which the picture signal created by said amendment means projected, and is constituted. 
[0009] 

[Function] In case distortion which memorizes a picture signal in memory, controls the writing 
and read-out of a picture signal to this memory by this invention, and originates in optical 
system is amended, masking processing of the boundary region on the screen which the 
amended picture signal projected is carried out. 
[0010] 

[Example] Next, it explains, referring to a drawing about the example of this invention. In drawin g 
1 , the component to which the same sign as drawin g 13 is given shows a component with the 
same function. 

[0011] An example of the optical strain property about the relation between the relative distance 
(%) from the optical axis in a zoom lens and distortion rate D (%) is shown in drawin g 2 (A). Here, 
an axis of abscissa shows the relative distance from the optical-axis location when making 1/2 
of the die length of the diagonal line of the measuring area of an image sensor into 100%, and an 
axis of ordinate shows distortion rate D. The image which should carry out image formation of 
the definition of distortion rate D to the point which relative-distance r Separated here is D=(r' - 
r)/rx100 % (1), as it is shown in r' by optical strain at drawing 2 (B), when image formation is 
carried out. 

It carries out. although a property is changed with a focal distance f, so that r becomes large — 
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distortion rate D — large — becoming — this property — for example, — D=s" and r2 (2) 
It can come out and approximate and is from a formula (1) and (2). r-r (1+s\ r2) (3) 
It becomes. Here, s" and s' are multipliers determined with a focal distance, and are set to 
s-s"/100. That is, if the image which should be carried out image formation to the point which 
relative-distance r Is separated from the optical axis on an image sensor by the formula (3) is 
carrying out image formation to double (1+s\ r2) detached building **** of r by optical strain, it 
can lead. 

[0012] If the point P which relative-distance r Is separated from the optical axis on an image 
sensor is considered on memory, as shown in drawing 3 (A) and (B), in the case of an NTSC 
signal, the ratio of an image sensor in every direction will be about 3:4, and will consider the case 
where a video signal is memorized to the field memory of 240x768. the relative distance r on an 
image sensor — a memory top — for example, — supposing it is horizontal and is R pixels — a 
perpendicular direction — if — it will become R/2.4 pixel and will be expressed with the number 
of pixels in which the horizontal direction differed from the perpendicular direction. Then, the 
vertical number of pixels will be multiplied by the conversion factor k 2.4, if it is this example, and 
it enables it to convert the distance on an image sensor into the number of pixels of memory, as 
the horizontal direction and the perpendicular direction called R pixels the relative distance r on 
an image sensor on memory. 

[0013] Here, as shown in drawing 4 , the point which should be carried out image formation to 
the point P which relative-distance r Is separated from the optical axis on an image sensor 
considers the case where image formation is being carried out, to point P[ of relative-distance 
r' ]' by the optical strain, from the main coordinate of the memory which hits the optical axis on 
an image sensor about Point P — horizontal — x pixels and a perpendicular direction — the 
location of y pixels, and point P' — horizontal — x' — a pixel and a perpendicular direction — y 
— the physical relationship of 'P on the memory when considering as the location of a pixel, P' is 
searched for. 

[0014] It is thought from a formula (3) that point P' is separated from twice (1+s', r2) and a main 
coordinate from Point P. If r is expressed with the magnitude on memory here r=cxroot {x2+(ky) 
2} (4) 

It can come out and express, c is a constant determined with the magnitude of an image sensor, 
and the number of pixels of memory. Moreover, a main coordinate (1+s\ r2) to double detached 
building ****** is since the distance of each level and a perpendicular direction is also double 
(1+s\ r2) detached building ****** from Point P in point P\ x-x (1+s\ r2) (5) 
y'=y (1+s\ r2) (6) 

It becomes. From a formula (4), (5), and (6) x-x [1+s' and c2 [x2+(ky)2}] (7') 
y'=y [1+s' and c2 {x2+(ky)2}] (8') 

If s'C2 is summarized with a constant s here x-x [1+s {x2+(ky)2}] (7) 
y'=y[1+s{x2+(ky)2}] (8) 

It becomes. Moreover, S becomes the multiplier which becomes settled with a focal distance. 
[0015] the image data which should be memorized from the main coordinate of memory to level 
and a perpendicular direction by x and the pixel P (x y) y left so that clearly from the above- 
mentioned formula — optical strain — respectively — twice [ (1+s (x2+ (ky) 2)] ] as many x' as 
this, and y — what is memorized by 'the pixel P which is separated from a main coordinate* (x\ 
y') is shown. [ of x and y ] Therefore, as explanation was given [ above-mentioned (in the 
conventional example) ], when reading image data from memory, optical strain will be amended if 
the image data memorized by the timing which should read P points at P' point is read. 
[0016] In the above-mentioned example, if the distance r from the optical axis on an image 
sensor is expressed with the pixel x of memory, and y, although the operation of the square root 
r=root (x2+y2) enters, since the optical-strain property was approximated with D=s" and r2 like a 
formula (2) in this example, the operation of a square root and the operation of a square will 
negate each other, and the scale of an arithmetic circuit will decrease by the theorem of 3 
square one. Since especially the operation of a square root requires a circuit scale, effectiveness 
is large. 

[0017] The example of a configuration of the lead control circuit 12 for generating the lead 
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address which amends the above-mentioned optical strain is shown in drawing 5 . From the H 
counter 121, the vertical read-out timing address is generated for the horizontal read-out timing 
address from the V counter 122. The read-out timing of an image memory 5 is the same as the 
scan of television, and is read from the upper left to the lower right. If system of coordinates are 
set up as shown in this drawing (A), a core will be set [ the upper left ] to (xO, yO) by a zero (0 0) 
and the lower right by (2x0, 2y0). 

[0018] To a formula (7) and (8) considering the main coordinate of an image memory 5 to be a 
zero, as shown in this drawing (A), as for the read-out timing address supplied from the H 
counter 121 and the V counter 122, the upper left serves as a zero. Therefore, it is necessary to 
carry out zero migration so that this supplied address may serve as distance information from 
the main coordinate address (xO, yO). The zero slip block circuit 123 performs this zero migration, 
and consists of the subtractor circuits 1231 and 1232 which subtract the main coordinate 
address values xO and yO from the address value from the H counter 121 and the V counter 122, 
respectively. System of coordinates turn into system of coordinates as shown in this drawing (B) 
as a result of this zero migration processing. 

[0019] next — distance — an operation — a block — 124 — a formula — ( — seven — ) — ( — 
eight — ) — it can set — distance — an operation — : — x2 — + — ( — ky — ) — two — 
performing . After squaring Input x with a multiplier 1241, it is inputted into an adder 1242, after 
the multiplication of the input y is carried out to a transform coefficient k with a multiplier 1243, 
it squares with a multiplier 1244 and the output of multipliers 1241 and 1244 is added with an 
adder 1242. 

[0020] distortion — a scale factor — an operation — a block — 1 25 — a formula — ( — seven 
— ) — ( — eight — ) — inside — [ — one — + — s — { — x2 — + — ( — ky — ) — two — } — ] - 

- calculating — a circuit — it is — a multiplier — 1251 — distance — an operation — a block - 

- 1 24 — from — supplying — having — { — x2 — + — ( — ky — ) — two — } — a 
microcomputer — 11 — from — supplying — having — a zoom lens — a focal distance — 
becoming settled — a focal distance — a multiplier — s — taking advantaging — an adder 1251 

- setting — this multiplication output — "1" — adding — outputting . 

[0021] a formula (7), x' of (8), and y — ' — x' and y' — it asks with the multipliers 1261 and 1262 
of the operation block 126. Multipliers 1261 and 1262 carry out the multiplication of x and y 
which are outputted from subtracters 1231 and 1232 to the output of an adder 1252, 
respectively. 

[0022] In this way, by adding x' and y' core coordinate address value, respectively, since x* and y' 
which were called for are the address of xy coordinate when making a core into a zero as shown 
in this drawing (B), and the actual zero of an image memory 5 is the upper left as above- 
mentioned, in the adders 1271 and 1272 of the zero slip block 127, a coordinate is returned, as 
shown in this drawing (C). 

[0023] Through the above processings, if it reads, and the address is generated and an image 
memory 5 is read in this read-out address, the image according to distortion of the image of an 
image memory 5 with which optical strain were amended can be obtained. 
[0024] If the optical-strain property in explanation of the above-mentioned example can be 
approximated by various formulas and approximated to a higher order term, approximating in a 
higher precision is possible. In addition, in the above-mentioned example, although read-out 
control of memory amended optical strain, of course, this may be performed by write-in control 
of memory. 

[0025] Now, if drawing 1 is referred to, a microcomputer 1 1 will be supplied to the lead control 
circuit 12 in quest of a distorted correction factor from the focal distance information on the 
zoom lens of the optical system 1 of an optical lens etc. From the distorted correction factor 
supplied from a microcomputer 11, and the horizontal and Vertical Synchronizing signal which are 
supplied from the speed signal generator circuit 9, the lead control circuit 12 asks for the 
interpolation multiplier as interpolation data of an interpolation circuit 6 while controlling the 
read-out address of an image memory 5. 

[0026] The mask address generation machine 15 outputs the range which carries out a mask so 
that it may mention later as mask address data on room. The mask control circuit 14 outputs the 
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control signal which controls a switch 13 so that the read-out address from the lead control 
circuit 12 and the mask address data from the mask address generation machine 15 may be 
compared and mentioned later. The data generator 16 for masks outputs the image data of the 
mask section which is mentioned later. A switch 13 outputs the image data by which distorted 
amendment was carried out based on the control signal from the mask control circuit 14, or the 
mask image data which is an output from the data generator 16 for masks. For example, if said 
data for masks are used as the data of pedestal level, some image data will serve as black, and if 
it is made the data of the level of the color of arbitration, some image data will carry out masking 
processing so that it may become the color of arbitration. 

[0027] The example of circuitry of the mask control circuit 14 is shown in drawing 6 . When the 
line address of the image memory 5 is set to x and the train address is set to y like drawing 7 , 
image data are controlled and memorized by the light control circuit 10 in the field of the 
rectangle which makes (xO, yO), (x1, y0) t (xO, y1), and (x1, y1) top-most vertices. 
[0028] Moreover, if the output signal from the OR gate 145 of the mask control circuit 14 is 
High, if a switch 13 is Low, a distorted amendment image is chosen and it outputs mask image 
data. As shown in drawin g 6 , output x' of the lead control circuit 1 1 is inputted into - terminal of 
a comparator 141, and + terminal of a comparator 142, and output y' is inputted into - terminal 
of a comparator 143, and + terminal of a comparator 144. on the other hand — said — a 
comparator — an other end — a child — **** — a mask — address generation — a vessel — 
15 — an output — x — zero — ' — x — one — ' — y — zero — ' — y — one — ' — 
respectively — inputting — having — **** . The above-mentioned comparator outputs High, 
when the input of + terminal is larger than the input of - terminal, and it outputs Low except it. 
[0029] The table of truth value of the input/output relation of the mask control circuit 14 is 
shown in drawin g 8 . Here, if the output of the mask address generation machine 15 is set to 
x0'=x0, x1'=x1, yO-yO, and y1 -y1, respectively, a mask will be applied and the table-of-truth- 
value Fig. of drawing 8 will project on a screen like drawing 9 , when accessing the address with 
which the image is not memorized. 

[0030] Moreover, when the photographic subject light which is carrying out image formation to 
the rectangular head of an image sensor when carrying out a mask like drawing 10 and the 
distortion rate of spool mold distortion is max does not have distortion, it carries out the address 
which converted on room the location which should be carried out image formation to (x2, y2), 
(x3, y2), (x2, y3), and (x3, y3). They are output xO' of a mask address generation machine, x1\ y0\ 
and yV x0'=x2 t x1'=x3, y0'=y2, and y1'=y3 It carries out. If the output of the lead control circuit 
1 1 is furthermore changed to the address (x y) instead of the read-out address after distorted 
amendment data processing (x\ y') from the H.V. counter in said circuit, a mask can be carried 
out like drawing 10 . In addition, since a distortion rate is max, even if the focal distance of a 
zoom lens changes, since the part without image information is subsided in a mask field, it is 
satisfactory. 
[0031] 

[Effect of the Invention] Since the mask of the field which an unsightly part generates on a 
screen with the usual distortion amendment means is carried out when the image by which 
distortion amendment was carried out is projected on a screen according to this invention, as 
explained above, it has the effectiveness that the displeasure at the time of photography or a 
monitor can be reduced. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the configuration block Fig. showing one example of the image pick-up 
equipment by this invention. 

[ Drawing 2] It is drawing showing an example of the optical strain property of the zoom lens for 
explaining actuation of the example of this invention. 

[Drawing 3] It is drawing for explaining actuation of the example of this invention. 

[Drawing 4] It is drawing for explaining actuation of the example of this invention. 

[Drawing 5] It is the detail configuration block Fig. of the lead control circuit 12 in the example 

shown in drawing 1 . 

[Drawing 6] It is the detail configuration block Fig. of the mask control circuit 14 in the example 
shown in drawing 1 . 

[Drawing 7] It is drawing for explaining actuation of the mask control circuit 14 in the example 
shown in drawing 1 . 

[Drawing 8] It is drawing showing the input/output relation of the mask control circuit 14 in the 
example shown in drawing 1 in table of truth value. 

[ Drawin g 9] It is drawing showing the example of a display which performed mask processing 
according to the example of this invention. 

[Drawing 10 ] It is drawing showing other examples of a display which performed mask processing 
according to the example of this invention. 

[Drawing 11] It is drawing showing the example of optical-system distortion. 
[ Drawing 12 ] It is drawing for explaining amendment of optical-system distortion. 
[Drawing 13] It is the configuration block Fig. of conventional image pick-up equipment. 
[Drawing 14] It is drawing for explaining the trouble of conventional image pick-up equipment. 
[Description of Notations] 

1 Optical System 

2 Image Sensor 

3 Image Pick-up Process Circuit 

4 A/D Converter 

5 Image Memory 

6 Interpolation Circuit 

7 D/A Converter 

8 TG Circuit 

9 Speed Signal Generator Circuit 

10 Light Control Circuit 

1 1 Microcomputer 

12 Lead Control Circuit 

1 3 Switch 

14 Mask Control Circuit 

15 Mask Address Generation Machine 

1 6 Data Generator for Masks 

1 7 The Amount ROM of Amendments 
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7c©tt?«oB«fcUTtt*a*n, ^s*«miiE* 
[0004] si 3 tea, coao*iiE«ii6*wrs« 40 

*<Wtil»B©«BRfflI^nv^H*l«^*hT^*. 
U>Xg©ft#& 1 *^UTB^i*«tf C C D^©}f{S 
B : F2t|gB*n*. cOBBB^lclSBSftT^S 
BBttx ±KJt*S**'&A,Tft»), B«B?2TBft 
«*fc£l**ft*. »»« : F2j!p50B#(*, iMtfn 

5>*;l/ffl*tlcg«;&ftfclWM«tt* B«**U stele 

is^ns, a«^*y 5^©«*©»#5^Rtfii*tH 



»6- 17 8 19 7 

2 

3>hD-;HHlBi 2fc«fcoTili«£ft£o HJWflMS 
£ (SSG) IUSS9fi. SKaBBf^OBW^'I'S^y 
fl«*58£U ^SV^xfcU-* (TO IUSS 
8, fflft^a -bxielgg 3 Rl>*7-< Hnvha— 
OlCflMftt*. T GlHlgS8ti. SSG0B9j^6O*¥ 

(h) sit (v) ^in]cogt*dit^-Y^>y(i^ 

*«»*?2K:3aSffl-r*. 5^h3>hn-;HlBl 0 
«, A/Dn>^-*4fr& ©Wftil^OBft* -t'J 5 

* fc* * -f 5 > * . 

[0 0 0 5] Hi, Jt**l*»6©X-i»* 

IESR0M1 7K^*tt , r^5liIEa? f -*fc*-3^ 

l 2*«WT4 0 ffilElROMl 7fc(i, b>X©®ffi 
fcftSfc, Bffi©£»KO^T*iMS**JiiiEa* 
HTB l l ©**fflBfcj£«toBfc©n«Tfj£**JiliEa 

l 2*»&tHasn* , J-Kfl»li:J:!K Jt*S»*«iE 
■T'«B»y*y 5*»&R*ttiShfcfi^tt, BBHtt 
6 nfcft, D/A3>A-£ 

Bffi««>OttttttB», #W¥4-6 l 5 7 0*4tfBK 
[0006] 

[JWWWttb J: 5 t tSfflljB] diOJ: 5 ace*©** 

«B©«iat J; t)»6n«»»«^**-*±Ka*r 

•Sfc, Bl 4 (A) ©J;-5& "ft*3SS*" ©fcfcfctt 
Rliai 4 (B) ©£ 5 £!#©&(/ MlHSitfg^£*i-5<, 
bfrLfttffc, Bl 4 (C) 

#" ©Bfc©-»j^»*?©*»BBffl*ttteBft£ 

n*»^tctt, cowaB«*i>oB»flWBjWi6n*^ 
©?, ±KttftafMi«ft©Bftff#B 1 4 (d) ©» 

*^A,«BBO-aW«J»B«H«^»i:ttB*ti*«* 

ftiOT, BBO-»« {; t-*Bffi±K«UJ-p*-f, £ 
Sfflffitfa^ L < ft « t ^ -5 BH^«. 

[0 0 0 7] ^dT% *5P!©gW«, 5»«iEKJ:») 
Wtfi^ftS+JKOBBW^OW^S^X* LTS^Bffi 
tomS L « t ^BBSB«Bft-r * C * . 

[0008] 

^RtciSHt «a*B jET SWiE^S*** «««« 



(3) 
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CO 0 0 93 

TJt*»KeH-r*2*MiE-r*IR» MiiESftfclHWt 
[00 10] 

*nT^5*j*8SRttra«a:«!l*t»0«l*EJl8*a« *10 

D = (r' - r) /r x 1 0 0 



[0 0 1 1] B2 (A) fctt, X-Al^>XfC*5tt5ft 
(%) i:£**D (%) fcOMflMco 

i^Toft^swttoHMtfjRSft-u**. km 

14, W»* : ?©*«liBOWft*02»0 1 1 0 

g| r |^fcjftfc:£ft*^**!Wfc#g*fc J: 0 r ' fC*§ 
• Ufcfc*, 02 (B) KaR*J:3E. 



% 



(1) 



D = s' ' • r 2 
TifflHT?*, SC (1) , (2) *»6 

r' = r (1 + s' • r') 
t&S, CCT, s' ' fttfs* ttjSRjjSEItfcioTtt 

s* = s* ' / 1 0 0 

fc-r*. oso, s (3) icto, flwaR?±ojwi*» 

r<0 (1 + s 1 ■ r 2 ) tt«ftfc£lclS*l/C^*i:W 

It So 

[0 0 12] »ffl*F±©)fcllfrSffi»e«r«ft;fcj£ 

P*^t'J±T**A«i:, 03 (A) , (B) ic^fj; 

: UM»fi^*2 4 0X 7 6 807 

vttttfcm r a, *z y ±t?i*w a tf zk^ifii-e r bjr 

aflfcSiltffofcTttJlfcofcHJIHfrPaiSftTLS 30 

r = c x/" {x 2 + (k y) ' 

tit. £P* 



5K <ft*S^a**Dfe*t<49, 

(2) 

(3) 



KUttfUS^iOfflWe* r * 'J ±Ttt R BUI t ^ o 
t£ £5 fc-f 5 0 

CO 0 1 3] cct\ H4fc5Vr*3fc, JWMR?±© 

tC .fc t) ffi^tSgJUl r • OjSP' K8«H,T^*»**#* 
So /SPfcO^TttHftiR^OftHfcfcfcS**';© 
(f«C»««^ 6*¥*I*1K x H^x £K#|fnlctt y BJitcQ 

(SB, ^p' tco^-nizk^isite x • mm. sfi^ipj 
tuy* mmvimtLrztzvtf) ±t*<o?, p* 

<D{SBII5{f£jR#So 

CO 0 1 4] i£ (3) fr££P' tt, ^PJ:t> (1 + 
s' • r 2 ) ffl, tf"i&ffi«*»6(ltlTl/^i:#A6n 



6 (1+s' • r ! )|ginT^5^i' 



= x 



£&So SC (4) , (5) 



y =y 

(6) A^p> 



tit. *ft £ 
r 2 ) 

2 



(I +s* 
(1+s' 



) 



'} (4) 

(5) 
(6) 



r') 



. cr% s* c 



y =y 

: *S»s4:*4:*ntf 

X ' = X 
y' =y 



[1+s 1 
[1 + s 1 

[1+s 
[l+s 



c 

2 

C 

2 + 



(x' + 
{x' + 



(ky) 2 > 
(ky) ' 



] 



I ] 



(7' 
(8' 



(ky) 
(ky) 



t&s, tits sttim^uEiBKioTffissaafc* 

So 

C0 0 1 5] ±e*& , &H&*N!l:J:5fc. y^'JO^ 

iiit^f>7j<¥, mmxmcx, ymnrmmp (x. 

y) fcEttSft^fcBftT-^tt, tt¥S*K:J:D* 
ft^ftx, yCDil+s(x 2 +(ky) 2 ))lfgO 
x' . y' 4*ffi$fre>^ft/c:®i??P' (x* , y' ) 



50 



(7) 

} ] (8) 
KKtt£ftT^*Cfc*jSLTt**. .fccTfiiiaS (ft* 

PJfii*tt*ai"r'<*^'W5>y^cp , jfitEig 
coo 1 6] ±a*ttffo»ci3^T, mm=F±<om^ 



(4) 

5 

(CcfcD, r=/"(x' + y') t^oftvyjisfomiwx 
Zt>\ *aaMM-Cttifc*g*«ftt*5£ (2) <D<fc5(CD 

= s' • • r ! tmnLfccox\ ^moumtziko 

[00 17] ^5(C(4, ±34Jt*S***BiE , r*U-F 
O«fiJtW^nr^5 0 H^y* 1 2 1 
2fr&ttSil*l&©tt*aL*^5>y7HU;*#B± 10 

*nia (a) i:, m±&rl& (o, 

0) , £Ttf (2 xo, 2 yo) (xo, y 0 ) t 

[0 0 1 8] 3(7). (8) ttB«^*'J 5©f*>4>ffi 
$t£fljU5t#*T^£>©(C#U H*^;/* 1 2 1 fcV 
1 2 2ft»6«lft*n*tt*aU*-1'5>y7F 
UX(4, ma (A) ©JSKfcliWKjSifcfcoT^*. 
LfctfoT, C<DW&$tirz7 FlsZW. W*S7F 20 

(xo.yo) 3&»60ffi)i1IHIii:*«J:3»c, 
ft^-a-ai&Rj^fe*. KjS8*ruy^@BSl 2 3(4, 
jtw5pS*gj££«l**frf St©?* HA'J^ 1 2 1 £ 
V 1 2 2fr6<D7 KUXffl^&^-n-fn^ffi 
«7KU^*xo,yo**n^ti»U*J*ltlHlttl 2 3 

1 4: 1 2 3 2j^6i«4. c<om^mbwm<om9k, mm 
ftumB (b) t^ri^affaisKta*. 

[0 0 19] #(C, B«»W:7ci -y * 1 2 4 TsK (7) 
t (8) KfettSBttftlf: x' + (ky) ! ££frf 
5. Ai]x (4SIS8S 1 2 4 1 TZJUShfeft, lm!S» 1 30 
2 4 2fcA**tU A*Jy(4HtgS§ 1 2 4 3?£gtffft 

k4:*w*nfc», sussi 2 4 4T°-mzti, mm® 

1 2 4 1 £ 1 2 4 4<QtU*Kijtagt§ 1 2 4 2 T'flDgSn 
<6. 

[0 0 2 0] g*«f*B*7oy4M 2 5(4, 3 (7) 
t (8) *CD [1 + s [x' + (ky) '1 ] *»JM-* 
SHS1?, SS§§1 2 5 1 fc.fcOEBiMr/'Dy* 1 2 4 
frZHmttli ix' + (ky) 2 > (CV^3>1 lfrfc 

££ffifts$Bi;. faH§gl 2 5 1 (cfct^T, ISSIStti 40 
tl\C "1" *APgtLTffl^1-5<, 

[002 l] (7) 4: (8) Ox' fcy' (4, x' , 
y' '<®M7uy>7 l 2 6<7)Sg8§l 2 6 l t l 2 6 2(C 
£.<01&tbt>ft2>o SIVBl 26 l t l 2 6 2HU folSgg 

1 2 5 2©m^JcWLT, MSti 1 2 3 1 i: 1 2 3 2fr 

[0 0 2 2] ilol,TjRi6e»*lfcx' ty' (4, 

(b) K^t&oic^&zm&tLrctzinx ymm<o 

Hj£«;SE±T?**0T?» Bj68Ki:/a-y* 1 2 7£>jtag 50 
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6 

ft 1 2 7 1 i: 1 2 7 2tCfc^T, ^tl^tlx' . y' * 
&ffi«7 F b^fi^toR-r 5 c i: K <fc 0 ffiB^RIH 

(C) (C7fx-TJ;^tC7ctcM-r 0 

[0 0 2 3] W±OJ:dftfta*^LT, B«**'J 5 

©ffiBos*tcisufctt*aL7Ki/*tf»££*u c 
[0024] ±a*jwfl0Kiflfcfctt*)tt¥a»i$tttt 

[0 0 2 5] £T, Bl 1 

1»«*»62»iE«tt*«i!>T U - Fn > h d-;I/BHI 1 

2 'J-F3^hD-;HllgS l 2(4, v-fs 

[0 0 2 6] ^*7KU^»4H1 5(4, 
5 (cvx^ SiiSH^ry ^& ij ^±£DVX ^7 F UXr 

tLTttifjtZo VX^3>hP-;UlHllf§l 4f4, 
y-K3>hn-;HaBi 2*>60K*|lJU7KUX 
t, 7X*7KU7S6t»l 5^p.(Dtt;^7FUXt 

t&vmmmtti\i3*Zo v^^fflx-^is^tgi 6 
t4, im-t x ttfHDwmT-fz&titz,, 

A-lvf-l 3(4, vXi7 3>Fa-;HHiSS 1 4#»5©*iJ 
7;^fflT-^%4g§l 63^60lil*1?*«vx^l!Ml7 f 

* U , ffijg<Dfe<D l^WJf-^lCttUfflMlf-i"!) 

[0 0 2 7] VX^3>Fd-;He1SS1 4 OlillgBAW 
* ? EI6tc^^nT^So BTO.fc^tCffiffi^^e'J 5<Dfr 
7KUX*x. M7KU^*yl:Lfci:*, BW^x-^ 
t4 N (xo, yn), (xi, yo). (xo, yi), (x 
.. y.) *mj&fcr**2FB0«Wglc, 7-fFn>F 
a-;Ks]Sgl ofcioTSJB, E«*nT«#^*. 

[00 28] 3(4, ?7^3yhD- 

/HilBl 4<OORy-F 1 4 5rt»6©ffl;*]«HWH i g 
hftftvx^BB-r-^*, Low»65BiE«B*a 
fl?tTtB^1-?>o BetS-ri^K'J-Kavhn-^ 
ESSl loai^x' *^=i 4 lco-SS^Stf 

n>/<U-^ l 4 2 0+(ffi?(cA*l£ft, tbT^y' 
V^b-^f 1 4 3©-i8 : pjfc0 r 3>/<U-£ 1 4 4© + 
B^tX^SnTO^*. -7:, WEn^/^b-i'Oflfi^ 



(5) 



■vxttffrfr *) 0 9 © <£ 5 fcBffi± 



©JSfffctt, V7^7 KU*»£8i 1 5©lH*jx.' , 
x," , y.' , y.' tfttt^ttAflStlT^*. ±E 

t^ttiCH i g hfctMjU *tiWH4Low*IB* 

•f 5„ 

[0 0 2 9] 0 8fctt, ?7^a>hn-;mS l 4© 

7KU*R£»1 5©tH;&*, *n^tixi' =x«, x 
,' =x,, yo' =yo, y.' = y.£-f5fc, 08©K 
afttBfc^tK 

[0 0 3 0] 0 i 0©<t5fc:v7^T§t§£, & 
#tSg#©g&$#fi;*:©i:£i;:, JBflMs^cesfttc 

{M***y2H±KSHIUi7Kl'** (x Jf 
y») , (xj, y 2 ) , (xi, y») . (xj, y>) t 
**. VX^7 KUXR4S©tW3xo' , x,' , 
yo' , yi' £xo* =xt, x/ =xj, yo' =y», 
y<" = y, fcU £&fcy-K3>hn-;Ullg&l 1 

©ma** a«maw^»©«*iBL7Fu* 

(x' , y' ) 1WIBlHlBrttea&4H. V. * 

W#fr<b<D7 KUX (x. y) tc&ASfc, 010© 

a w > x©«u5SE8t*m l t <t . a«iwa© * «/ ^ w» 

[0031] 

5»tliE«nfciffl«*iBffi±»c«aUfci:tk:» iMt© 

flW**vX*bT^S©T, «UB$fctt*-*-tt©* 
tt«*fiK-e £ 5 1 ^ 3 S»jR**-T So 
[H®<Qffi¥fct&fUi] 

[1212] *5MBOl0SWO«iff*BiWr*fc«6OX-A 

u>;c©#¥sw4©-H*w , fHTa&*. 

[03] *»W©*ttttW©»fls*BiW'4"5fc»4>BI"e* 



10 



20 



30 
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8 

[0 4] *»WOj|«jW©l!if¥*WW^*fc»©B-P45 
4. 

[0 5] 0 1 t^fSSStWKfe^iU-K^^hn-;!/ 
USSl 2©Pffl^7n-y^0T*S5<, 

[06] 0 l^tMUW^i^^-nyYu-il 
SHI 4©SMH«/«^n-y^B-P**. 

[07] BlfciR-rsaSWfcfcttSTX^Vhn-d, 
glBl 4©lj^*iJiWt5^46©0T'fe5o 

[08] 0 1 Kl^TflJS&WcfctfSv^py hP-;l/ 
USSl 4©AtU*8MR*Raffl*T»*-rB"P«*. 

[0 9] *«W©SIMWfc£»>v**«ra*MLfcaj5* 
W*^-fBT**. 

[01 o] *5Ew©siai«itj:i)vx*jaa**ufcfl!! 
[0ii] jtt*»s*©«*S"rB"i?**. 

[01 2] 3fc^*5*©fiIE*KWT*fcft©BT* 
[01 3] fle*©a»46B<0*«^ny*B-e*4. 

[014] ft*©msB©iM£*K9j-rs*:tt©B 
[«F*©KHB] 



A/D3>/<:-2 
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[09] 



[01 0] 




^ZZZZZZZZZZ 



/ 
/ 



•-r-r 



EVFfflBB 



EVF Si 




(6) 
[El ] 



f$P»W 6-178197 




1 J 


: 


















VA 




1 

□ 






1 

D 


Q 

\ 




V 






1 


A 


< 






n 






n 










— * 


K 


1 

□ 




A 




n 




A 
n 
v 



«rBB¥ 6-178197 
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[08] 
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